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Inventor: John Russell 

5 

BACKGROUND 

This invention relates to the fields of computer systems and online 
documentation. More particularly, a system and methods are provided for 
producing a virtual online book from a compendium of electronically stored 

10 documentation. 

Documentation for software and other computer-related products has 
traditionally been produced and delivered in hard-copy form (e.g., books, 
manuals). More and more frequently, however, documentation is being delivered 
in electronic form - as PDF (Portable Document Format), HTML (HyperText 

15 Markup Language) or other files. Unfortunately, even when possessed in 
electronic form, finding desired information in a large collection of product 
documentation, which may span multiple books, volumes, manuals, and so on, 
can be difficult and frustrating. 

Documentation grows as a product evolves (e.g., to augment a portion 

20 dealing with an expanded feature) and often fragments as well (e.g., to pull out 
material for a separate book or manual on a particular topic). The documentation 
may, however, lose some of its cohesiveness or completeness, for example, to the 
point where a user does not know which of multiple books contains the 
information he or she seeks. Although a user may be familiar the topics addressed 

25 in one book or manual, if it was decided that a closely related topic should be 
addressed in a different book, the user may never become aware of the related 
topic. 
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Simply searching for specific words or phrases may return many uses of 
the words/phrases that are unrelated to the desired context, and may return them in 
an order that frustrates the user's search. For example, a user may be searching 
for an introductory or conceptual description of a particular command (e.g., what 
5 the command does) but the search tool may present portions of the documentation 
dealing with the syntax or examples instead. Further, the organization of product 
documentation (both hard-copy and electronic forms) may stymie a user's 
attempts to find conceptual information by making him or her search through 
several separate books or files, each of which contains conceptual information 
10 concerning different aspects of the product. And, because search tools often fail 
to analyze their results for relevance, a user may initially select search results 
leading her to sources that she is familiar with, over a source that she is not 
familiar with, even though the information she seeks is located in the unfamiliar 
source. 

1 5 Efforts to make electronic or online documentation more user-friendly 

have involved efforts such as tagging portions of the documentation with key 
words or phrases (e.g., for use by a search engine) and embedding identifiers of 
the type of information contained in particular topics or sections of the 
documentation (e.g., conceptual, advanced, troubleshooting). The number of tags 

20 and identifiers that can be embedded may be limited, however, and the flexibility 
of searches and comprehensiveness of search results are limited by the authors' 
assiduity in their tagging and identification efforts. Further, topics may be 
misclassified or their appropriate classifications may change over time. 
Correcting or changing the corresponding tag(s) embedded in the document 

25 source code may involve significant time and/or effort. 

Online documentation is often stored in smaller units than their hard-copy 
counterparts. For example, where one hard-copy book may include a dozen top- 
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10 



level topics, the online version may span many files, with each file dedicated to a 
single second- or third-level topic. This facilitates printing of the online 
documentation, but the results of a search of the online documentation may 
include extensive chains of links that a user must follow to find his or her desired 
information. 

Existing methods of producing or presenting electronic or online 
documentation continue, however, to overwhelm a user with extraneous, 
irrelevant and/or duplicate information or fail to prevent sufficient information to 
meet the user's needs. 



SUMMARY 

In one embodiment of the invention a system and methods are provided 
for producing a virtual online or electronic book of documentation in response to 
a user's request. The virtual book is derived from a larger set, or library, of 

1 5 documentation that may span any number of electronic books, volumes, files, etc. 

The electronically stored documentation is processed, possibly in several 
phases, to identify the topics within each volume, book, chapter, section, etc. 
Each topic may be identified as a heading (e.g., a chapter title, a section heading) 
at a particular level (e.g., top-level, second level). The hierarchy of 

20 documentation topics is recorded so that parent/child(ren) of each topic, and their 
locations, are known. 

In one embodiment, a topic/heading is then placed into one or more 
categories such as: concept, task, example, troubleshooting, reference, etc. Then, 
when a user specifies or selects a subject of interest (e.g., a search topic), the 

25 documentation topics that are relevant to that subject (e.g., as determined by word 
matching or tags associated with the headings) are grouped according to their 
categories and presented as a virtual book. Within a given category, relevant 



3 

Attorney Docket No. OR00-1 1201 

DEVC \MY DOCUMENTS\ORACLE\OR00-11201\OR00-l 1201 APPLICATION DOC 



Inventor: Russell 



topics may be listed alphabetically, in their order of relevance, in the order they 
appear in the books from which they are drawn, may be grouped according to 
those books, etc. 

The user may select a particular category and then browse the relevant 
5 topics, which comprise links to the documentation text. When the user selects a 
topic, he or she is taken to the corresponding text and links may be provided to 
allow him or her to traverse the text, return to the virtual book, etc. 

DESCRIPTION OF THE FIGURES 

10 FIG. 1 A is a block diagram depicting the generation of a virtual book in 

accordance with an embodiment of the present invention. 

FIG. IB depicts a system in which a virtual book may be generated in 
response to a client request, in accordance with an embodiment of the invention. 
FIG. 2 is a flowchart illustrating one method of generating a virtual book 
1 5 in accordance with an embodiment of the invention. 

DETAILED DESCRIPTION 

The following description is presented to enable any person skilled in the 
art to make and use the invention, and is provided in the context of particular 

20 applications of the invention and their requirements. Various modifications to the 
disclosed embodiments will be readily apparent to those skilled in the art and the 
general principles defined herein may be applied to other embodiments and appli- 
cations without departing from the spirit and scope of the present invention. 
Thus, the present invention is not intended to be limited to the embodiments 

25 shown, but is to be accorded the widest scope consistent with the principles and 
features disclosed herein. 
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The program environment in which a present embodiment of the invention 
is executed illustratively incorporates a general-purpose computer or a special 
purpose device such as a hand-held computer. Details of such devices (e.g., 
processor, memory, data storage, display) may be omitted for the sake of clarity. 
5 Although one or more embodiments are described in the context of an online 
network environment, other embodiments of the invention may be implemented 
on isolated or individual computer systems. 

It should also be understood that the techniques of the present invention 
might be implemented using a variety of technologies. For example, the methods 

10 described herein may be implemented in software executing on a computer 
system, or implemented in hardware utilizing either a combination of 
microprocessors or other specially designed application specific integrated 
circuits, programmable logic devices, or various combinations thereof. In 
particular, the methods described herein may be implemented by a series of 

15 computer-executable instructions residing on a storage medium such as a carrier 
wave, disk drive, or computer-readable medium. Exemplary forms of carrier 
waves may take the form of electrical, electromagnetic or optical signals 
conveying digital data streams along a local network or a publicly accessible 
network such as the Internet. 

20 In one embodiment of the invention, a system and method of producing a 

virtual electronic book are provided. Illustratively, the contents of the virtual 
book are drawn from a larger set of documentation that, due to its size or scale 
may overwhelm or intimidate a user attempting to find a particular piece of 
information or information concerning a particular topic. Because the contents of 

25 the virtual book may be drawn from the entire documentation set, the user does 
not need to know which portion of the documentation (e.g., volume, chapter, 
section, file) contains or should be searched for the desired information. 
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Advantageously, because the contents are modeled after the well- 
understood form of a book's table of contents, a user can skim a large set of 
search results or focus on the portion(s) that is/are most relevant to him or her. 

Illustratively, the virtual book may include links into the documentation to 
5 allow the user to access the documentation text described in the virtual book, 
browse the documentation set, print portions of the documentation, etc. The 
unique manner in which the virtual book is assembled allows it to be customized 
or targeted to the user's particular interest or need, at the appropriate level of 
detail (e.g., in accordance with their role and/or level of experience with the 
10 specified topic). 

A virtual book may be composed and stored in anticipation of a user's 
need (e.g., for often-requested topics) or may be generated in real-time in response 
to a user request. The user may select one of a list of pre-determined topics or 
enter his or her own search topic or topic of interest (e.g., as one or more key 
15 words or phrases). The system may apply some intelligence to include closely 
related topics or to expand a search for a given word to include synonyms of the 
word. 

One method of producing a virtual electronic book may begin with 
documentation stored as a set of HTML (HyperText Markup Language) files or 

20 files adhering to another compatible file format, such as SGML (Standard 

Generalized Markup Language), XML (extensible Markup Language), Javadoc, 
RFT (Rich Text Format), or any other format that can be made available as a plain 
text file. In this method, the documentation files are parsed or scanned to find 
entities that may be used to organize the virtual book and represent portions of the 

25 documentation text. In particular, headings (e.g., chapter titles, headings of 

sections or sub-sections, captions for diagrams or illustrations, headings for tables 
and other figures) may be extracted and processed as described below. Each 
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heading may represent one topic within a section, chapter, volume, or other 
portion of the documentation. Indices, glossaries, tables of contents and other 
such entities, or entries within such entities, may also be scanned, extracted and/or 
processed. Yet further, in one embodiment of the invention the documentation 
5 text itself may be scanned, searched or otherwise processed during the 
compilation of the virtual book. 

During one phase of processing information extracted from the 
documentation for the virtual book, headings (and/or other entities) are assigned 
to one or more categories based on their associated topics. Thus, in this 

1 0 embodiment a heading's categories identify the type of information addressed in 
the heading (and the corresponding portion of the documentation). In particular, 
the heading for a chapter or section of the documentation may be assumed to 
describe the textual contents of that chapter or section. Illustrative categories in 
one embodiment of the invention may include: concept (e.g., dealing with basic or 

1 5 introductory levels of detail), task (e.g., addressing how to accomplish a particular 
task), example (e.g., providing an example), reference (e.g., facts or details useful 
for reference purposes), troubleshooting, index, glossary, bibliography, etc. 

The processing phase may draw upon tags or identifiers embedded within 
the documentation (e.g., HTML tags) to determine suitable categories. For 

20 example, an author of a set of documentation or a portion (e.g., one book) of a 
documentation set may embed tags in the headings, text or elsewhere for the 
purpose of aiding searches. However, in a present embodiment such tags are 
unnecessary because the headings are analyzed according to a set of rules 
(described below) for determining their appropriate category or categories. As 

25 one example, a heading that includes text such as "How to ..." or that includes a 
verb in gerund form may be assigned to the task category. 
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Categories are not mutually exclusive. That is, a given heading may be 
assigned to multiple categories. Further, unlike in existing manual efforts to 
classify documentation (e.g., by embedding tags or other identifiers), the category 
attributes assigned to a documentation topic or section may be given a range of 
5 values (e.g., "highly" conceptual, "slightly" conceptual). Embedded tags allow 
only binary assignment of attributes (i.e., either a topic is conceptual or it is not). 

Thus, headings may also be ranked or ordered, within or across categories. 
For example, in the conceptual category they may be ordered from most 
conceptual to least conceptual; in the task category they may be ordered 

10 alphabetically by task; across all categories, by the order in which they appear in 
the documentation. The virtual book may then be assembled with all or a portion 
(e.g., the most relevant) of the headings, and each heading may include or be 
accompanied by a link to where it appears in the documentation, links to related 
information (e.g., a broader or narrower topic), a link to a virtual book for a 

15 related topic, etc. 

In one embodiment of the invention the virtual book may be customized to 
the type of user for which it is being constructed (e.g., a database administrator, a 
software developer, a general user) and/or their level of experience (e.g., novice, 
intermediate, expert). A user's role or level of experience may already be known 

20 to the system or may be ascertained by their responses to one or more 

predetermined questions. A virtual book constructed for someone deemed a 
novice could, for example, include a larger concept section, while a virtual book 
assembled for an expert may omit or sharply limit the size of the concept category 
and instead focus on the reference, example, or troubleshooting categories. 

25 FIG. 1 A depicts the compilation of virtual book 1 1 0 from a set of 

documentation 100 in one embodiment of the invention. The documentation may 
comprise multiple books, manuals, guides, volumes, chapters, and so on, but is 
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stored electronically on compact disc, magnetic disk drive(s), etc. Virtual book 
1 10 is assembled in a manner that facilitates a user's access to particular types or 
categories of information within the documentation. In this embodiment, for each 
entry in a category a pointer or link (e.g., hyperlink) 120 is maintained to the 
5 corresponding portion of the documentation, which may be a separate book, 
chapter, section (or sub-section), diagram, table, glossary, index, etc. The 
documentation text may be maintained as flat text, HTML or in some other form 
and may be presented to a user through a web browser, word processing software 
or other user interface. 

10 FIG. IB depicts a system configured to generate a virtual book in response 

to a user request in a present embodiment of the invention. In this embodiment, 
documentation 100 is stored on a compact disc or other storage device. 
Documentation processor 150 scans or parses the documentation to identify or 
retrieve headings and/or other entities and stores them in database 152, which may 

15 be accompanied by a database server. Illustratively, text from documentation 100 
may also be stored in the database. 

Network server 160, which may be a web server or application server, is 
configured to receive a request for a virtual book from user 160. In this 
embodiment the user may initiate a request by submitting a search for a particular 

20 topic, phrase or key word(s). When the request is received, the topic for the 

virtual book is passed to database 152. Stored procedures within the database, or 
procedures executed by a database server operating in conjunction with the 
database, assemble the virtual book by categorizing the stored headings and/or 
other entities (if they are not already categorized). The headings within a category 

25 may be ordered according to their relevance to the topic and/or category, in 

alphabetical order, in the order they appear in the documentation, or according to 
some other ranking. Links are established from the headings to their 
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corresponding documentation portions so that the user may easily access the 
pertinent text when he or she selects a heading. 

A table of contents may be presented at the front of the virtual book to 
allow the user to quickly jump (e.g., via links) to the individual categories. 
5 Glossary entries that are relevant to the user's topic may be presented in a separate 
category or section of the virtual book, or may be included in another section (e.g., 
the concepts section). Similarly, a separate index section may be included in the 
virtual book, and may comprise relevant index entries from documentation 100. 
Index entries may thus be one of the types of entities, along with headings, that are 

10 extracted from documentation 100 by processor 150. Other entities may include 
glossary entries, tables of content, footnotes, etc. 

If the system is aware of the user's role and/or level of experience, which 
may be elicited from the user as part of the virtual book request process, the 
virtual book may be tailored accordingly. 

1 5 During the initial processing of a documentation set (e.g. by processor 1 50 

of FIG. IB), the documentation may be analyzed one book or manual at a time. 
Each book may comprise multiple files, thus requiring each file to be identified 
and visited. For each book, headings, index entries, glossary items, a table of 
contents and/or other entities may be identified, recorded and/or stored in a 

20 database. Illustratively, processing one book at a time allows the system to learn 
the book's structure and the order of its headings or topics. Therefore, when a 
book is processed the system determines which headings are top-level headings 
(e.g., relating to chapters), which are second-level headings (sub-chapters or 
sections), and so on. With this knowledge of a book's structure, the headings 

25 within a virtual book may be ordered accordingly (e.g., in a virtual book). And, 
when a section of the documentation is accessed through a virtual book (e.g., 
following a link from the virtual book), the system will know what upper-level 
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section precedes that section, what section follows the section, and so on, thereby 
allowing the user to traverse the documentation (e.g., with links for "back" and 
"forward"). The entities within one book of the documentation may be stored 
separately in the database or multiple books' entities may be stored together. For 
5 each entity, enough information is stored to locate it or retrieve its associated 
documentation text (e.g., file name, unique anchor name within an HTML file). 

In a present embodiment of the invention, two sets of data files are stored 
in the database for the documentation. In this embodiment, one set of files 
includes the headings of documentation topics and the other stores index entries. 

10 Each set may include one or more separate files (e.g., one file for each book or 
volume of the documentation). Thus, the system stores the text of each heading 
and index entry, where they are located in the documentation (e.g., book, file), 
what headings or index entries precede and follow a given heading or index entry, 
etc. The system may be configured to store (for presentation to the user) any 

1 5 number of levels of index entries in a virtual book. In alternative embodiments of 
the invention additional data files may be created to separately store glossary 
entries, tables of contents, etc., or any of these entities may be included with other 
entities. 

In one embodiment of the invention, if a book or set of documentation 
20 files does not include its own index (e.g., the author of the book did not compile 
one), the system may generate an index for the book. In this embodiment, index 
entries may be created for predetermined topics (if found in the book), or the 
system may use some other criteria. For example, the system may try to create an 
index for this book using index entries extracted from one or more other books in 
25 the documentation set. 

Illustratively, the headings, index entries and any other entities may be 
stored in the database in one or more schemas. Thus, a schema may be initially 
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populated with any or all of: the extracted topic headings and index entries, links 
to their locations in the documentation files, their level within their respective 
books, links forward and backward in their books, etc. In the presently described 
embodiment, the schemas are configured to store other information that will be 

5 generated through further analysis of the entities. For example, the schemas will 
also store each heading's category or categories. 

For each book heading that is processed, the system obtains the text and its 
level. In addition, a tag or identifier indicating a purpose or nature of the heading 
may be extracted if the book was created with such tags. For example, in an 

1 0 HTML file a tag may be stored as a class attribute. As described above, a tag may 
identify a heading as a glossary entry, an error message, a figure caption, a book 
title, etc. The document processing system or module may use a tag when 
categorizing a heading, may ignore them, may assign additional categories, etc. 
If a heading does not include a tag, or if the system is configured to 

1 5 categorize headings even if they are tagged, then the system analyzes the headings 
(as described below) to determine the appropriate category or categories in which 
they should be included. Illustratively, the category(ies) assigned to a given 
heading, whether through analysis of the heading or from an extracted tag, may be 
inherited by the text and/or lower-level headings that follow the heading. In one 

20 embodiment of the invention a heading may be assigned into any number of the 
following categories: concept, task, example, reference and troubleshooting. 

In one embodiment of the invention a virtual book may be presented to a 
user as a list of categories or a table of contents (where each entry in the table 
identifies a category). An entry in the table of contents or an entry for a category 

25 may comprise a link to a section of the virtual book in which the headings for a 
particular category are listed. Within the chosen section, each heading may then 
include a link to the text, figure, footnote or other portion of the documentation 
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that follows or is associated with the heading. If a heading is chosen, the 
associated documentation portion may be presented in a manner (e.g., via a 
browser, with forward and backward links) that allows the user to quickly access 
the documentation that precedes or succeeds the present portion, return to the list 
5 of headings, access a form of the documentation suitable for printing, etc. 

A virtual book may be pre-compiled, perhaps in anticipation of a user 
request or as part of a virtual library. As one alternative, a virtual book may be 
generated when a user submits a request for information or commences a search 
for a particular topic. The topic may be expressed textually by the user or may be 

1 0 selected from a list of common topics. 

When a topic or subject for a virtual book is specified, an analysis phase 
commences and uses the data stored during the processing phase to help 
determine the appropriate categories to assign to them to. All or a subset of the 
stored headings may be processed in this manner. For example, just those 

1 5 headings that are related to the subject, or just those that appear within a book or 
higher-level section that is related to the subject, may be categorized. 
Illustratively, a heading may be included in a group of headings to be categorized 
if the subject of the virtual book is included in the title of the book in which the 
heading is drawn from, if the subject matches or includes a keyword, phrase or tag 

20 associated with the heading or the heading's book or section, etc. 

In an alternative embodiment of the invention, headings may be 
categorized before the subject for the virtual book is received. In this 
embodiment, when the subject is identified the headings are searched for those 
that are relevant to the subject. 

25 In one embodiment of the invention, a heading may be considered 

"conceptual" and assigned to the concept category if it is drawn from an 
introductory book (a book having a title such as "Concepts" or "New Features") 
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or an introductory chapter or section (entitled "Introduction to ..." "Frequently 
Asked Questions About ..." etc.). Further, a heading may be considered 
conceptual if it includes particular words or phrases (e.g., "introduction," 
"concepts " "architecture " "features," "benefits") or ends in a question mark, 

5 which may indicate a frequently asked question or accompany a heading such as 
"What Is/ Are ..." or "Why Use . . .," etc. Glossary entries that match a user's 
topic may be considered conceptual and thus included in the conceptual section of 
the virtual book, or may be assembled in a separate section. Conceptual headings 
may be grouped (in the virtual book), according to the documentation book in 

1 0 which they appear, with each group being led by the title of the book. Further, 
exclusively conceptual books may be listed first, and others (e.g., those that are 
only partially conceptual) may be listed alphabetically or in some other order. 
Illustratively, within one book's group of conceptual headings, the headings may 
be listed alphabetically. 

15 In one embodiment of the invention, a heading may be considered a "task" 

if it starts with a verb in the gerund form or with a phrase such as "How To 
"How Do . . .," etc. Task-oriented headings may be presented as a separate section 
of the virtual book, in an alphabetically ordered list, in order of their relevance 
(e.g., ranked by how closely they match the topic of the virtual book), or in some 

20 other order. Illustratively, if the number of task headings meets or exceeds a 

threshold or, regardless of the number of task headings, they may be preceded by 
shortcut links. Such shortcut links may reflect the unique first X (e.g., two or 
three) letters of the tasks. Thus, all task headings having the same first X letters 
may be quickly accessed by selecting the shortcut link matching those letters. 

25 In a present embodiment of the invention, a heading may be considered to 

be an "example" if it includes a word such as "sample," "example " 
"demonstration," etc. Also, during scanning or parsing of the documentation, the 
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system may categorize a heading as an example if it contains or appears to contain 
an example program listing or pseudo-code. Further, a heading that accompanies 
a figure or diagram may be classified as an example. Because many headings may 
simply appear as "Example " in order to differentiate one heading from another in 

5 the virtual book, example headings may be presented with their text (e.g., 
"Example") merged with the text of their parent heading, and may be grouped 
according to the books in which they appear. 

In one embodiment of the invention, headings may be included in the 
"reference" section of a virtual book if they appear within a reference book (e.g., 

1 0 having the word "Reference" in the title). Also, if the heading text ends with 
"Statement," "Function," "Method," "Class," etc., it may be considered a 
reference. Further, a heading may be classified as reference if its syntax or text 
has a particular notation or format or if it includes words or phrases that match 
programming commands, functions or procedures. For example, many 

1 5 programming languages (e.g., Java, C++) frequently use particular characters such 
as "(" and ")"> 311(1 in database programming, SQL (Structured Query Language) is 
usually written in all capital letters. Reference headings may be grouped (in the 
virtual book) by books from which they are taken. The most relevant books or 
headings may be listed first, with others presented alphabetically or in some other 

20 order. 

In assembling a "troubleshooting" section of a virtual book, in one 
embodiment of the invention a heading may be included in this section if it 
includes words such as "avoiding," "conflict," "deadlock," "debug " "diagnostic," 
"error," "exception," "failure," "problem," "restriction," "trouble," etc. 
25 Troubleshooting headings may be presented in groups, according to their 

respective books. As with the other categories/sections, the most relevant book(s) 
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may appear at the top of the troubleshooting section, and/or the most relevant 
headings may be listed first among a book's headings. 

In one embodiment of the invention, a virtual book may include a separate 
index section that contains entries that are relevant to the topic and drawn from all 

5 of the books included in the documentation set. Illustratively, each relevant top- 
level index may be listed in alphabetical order or some other order (e.g., according 
to the book from which they are taken), and may be accompanied by one or more 
sub-level entries. For example, a top-level index entry of "Database" may be 
relevant to virtual book subject expressed as "creating a database." If included in 

10 the index section of the virtual book, this index entry may be accompanied by a 
second-level index entry of "Creating" and third-level entries of "Automatically" 
and "Manually." Because of the large number of index entries that may be 
included in the index section, shortcuts may be placed at the top of the index 
section to allow the user to quickly access the index entries based on their first X 

15 (e.g., one, two, three) letters. 

In one embodiment of the invention, a virtual book may include a 
bibliography configured to facilitate a user's access to the underlying 
documentation from the virtual book. In particular, multiple portions of a given 
book within the documentation may be included as different headings in different 

20 sections of a requested virtual book. For example, a virtual book having a subject 
of "Triggers" may include headings for "Introduction to Triggers" (e.g., concept 
section) and "Debugging Triggers" (e.g., troubleshooting section), which may be 
widely separated in the virtual book even though they are drawn from the same 
book in the documentation set. Illustratively, the bibliography may list each book 

25 from which one or more headings were included in the virtual book, with the 

chapters of the book from which the headings were drawn. This may facilitate the 
user's identification of, and access to, the portions of the documentation 
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containing pertinent information. The bibliography may include links into the 
documentation (e.g., for the identified books and chapters) that the user may 
follow (e.g., for browsing or printing purposes). 

Besides the criteria discussed above, a given heading may be categorized 

5 based on tags, identifiers or markers associated with it, and/or may inherit a 
category from the parent or next-higher level heading under which it appears. 

FIG. 2 illustrates one method of generating a virtual electronic book 
according to one embodiment of the invention. In this illustrative method, a set of 
online or electronically stored documentation comprises multiple books or 

10 volumes, each of which may comprise multiple files. 

In state 200, the documentation files are created or gathered. To facilitate 
presentation of the documentation to a user when a virtual book is generated, the 
files may be stored in a location easily accessible to the network server (e.g., web 
or application server) that receives and processes a user's request for a virtual 

15 book. 

In state 202 the files are processed to gather meta-information such as: 
directory and file names, anchor names, section titles, heading levels (e.g., how 
many levels of headings are contained in a file), locations of indices, glossaries 
and other entities, etc. The collected meta-information is intended to reflect 

20 various physical attributes of the files that may be useful in identifying and 

categorizing the topics within the documentation as well as facilitating retrieval of 
the documentation for presentation to a user. 

In state 204 the meta-information is loaded into a database. One 
embodiment of the invention is configured for use with a database such as Oracle 

25 Server (by Oracle Corporation). In this embodiment, Perl scripts may be used to 
gather the meta-information and the SQL* Loader utility may be used to load it 
into a database. 
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In state 206, each documentation file is processed to identify the topics 
(e.g., headings) it contains. Headings may be identified by tags embedded in a 
file, by their format or via some other indicia. For each file, data concerning the 
number of topics and their text may be recorded. In addition, each topic may be 

5 assigned a unique number or other identifier. 

In state 208 related files are identified and their relation is recorded. In the 
illustrated embodiment of the invention, all files within a single book or volume 
of the documentation are identified. In other embodiments, files may be grouped 
by chapters or some other criteria. 

10 In optional state 210, information regarding a target or suitable audience 

for a book or other portion of the documentation is recorded. Thus, for a book 
entitled "Application Developer's Guide," a notation may be made that the topics 
with the book are suitable for software developers. Audience information may be 
derived from the title of a book, the grouping of a book with other books intended 

1 5 for the same audience, from tags or other identifiers provided by an author, etc. 

In state 212, the hierarchical structure of headings/topics within each book, 
volume or other division of the documentation is noted. In particular, the parent, 
child(ren) and/or sibling(s) of each heading, if any, are recorded so that when a 
particular heading included in a virtual book is selected by a user, the appropriate 

20 links may be provided to allow the user to traverse the documentation in either 
direction. For example, a given heading within a book may be preceded by other 
headings that are at the same level (e.g., siblings). In this state, the system records 
where the given heading's parent is located, whether it is one heading before it or 
several. 

25 In state 214 the headings/topics are categorized. In particular, linguistic 

analysis may be applied to classify each heading as concept, task, example, 
reference, troubleshooting, index, etc. More than one category may be assigned to 
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a given heading. The analysis applied in this state may employ information 
learned earlier in the procedure. For example, a volume, book, chapter, section or 
other portion of the documentation may be tagged, titled or otherwise identified as 
being of a particular type (e.g., reference section, bibliography, "Glossary," 

5 "Introduction to ...")• 

In state 21 6, a topic of interest for a virtual book is received from a user. 
The topic may be expressed as a word or words, as a target of a search, may be 
selected from list of popular or useful topics, etc. 

In state 218 headings/topics that are relevant to the user's topic of interest 

1 0 are assembled into a virtual book. The virtual book may be prepended with a 
header (which may introduce the notion of a virtual book, indicate how to use it, 
etc.) or otherwise inform the user how to navigate it. Illustratively, within each 
section of the book (where each section corresponds to one category), the 
headings/topics within the corresponding category may be listed in virtually any 

15 order (e.g., alphabetically, by relevance to the user's topic, grouped by the books 
in which they appear, in the order they appear within a book). 

In state 220 the virtual book is presented to the user. The virtual book may 
be presented first as a table of categories or table of contents allowing the user to 
select a category, after which the user is presented with the headings/topics within 

20 the category. In one alternative embodiment, the user may be initially offered a 
list of books or volumes within the documentation. For example, an expert user 
may know exactly which book contains the information he needs. After selecting 
the book, then the separate categories of headings found within that book may be 
presented. 

25 In state 222 the system facilitates the user's access to the documentation 

he or she seeks, by providing links forward and backward (e.g., through the 
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hierarchy of headings/topics) and back to the virtual book. After state 222, the 
illustrated procedure ends. 

One skilled in the art will appreciate that other suitable procedures for 
producing a virtual book may be derived from the preceding without exceeding 

5 the scope of the present invention. 

In one alternative embodiment of the invention in which it is desired to 
also search documentation text for a user's topic, separate files may be created 
(permanently or temporarily) to store documentation text corresponding to 
headings/topics. For example, for the headings identified within a particular 

1 0 book, separate files may be created and populated with the heading and the 

accompanying documentation text. Then, the files may be searched for the user's 
topic and, if found in a particular file, the corresponding heading and book may be 
easily identified in order to create a link to the text. The link may be constructed 
to either the separate file or the original documentation (e.g., to an anchor placed 

1 5 at the appropriate point in the documentation). 

In another alternative embodiment of the invention, documentation 
headings/topics may be additionally categorized according to suitable audiences 
for portions of the documentation (e.g., volumes, books, chapters, sections). Such 
categories may include administration (e.g., database administrator), application 

20 development, etc. In further embodiments, various other specialized or sub- 
categories, at high or low levels of granularity, may be employed. Thus, specific 
administration interests may be reflected as specialized categories for backup 
procedures, adding a new user, etc. 

The foregoing descriptions of embodiments of the invention have been 

25 presented for purposes of illustration and description only. They are not intended 
to be exhaustive or to limit the invention to the forms disclosed. Accordingly, the 
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above disclosure is not intended to limit the invention; the scope of the invention 
is defined by the appended claims. 
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